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Proteins related to the E2Fs are conserved across various species of plants and 

animals.  The efforts to elucidate E2F function in mammals have traditionally been 

complicated by the existence of a large number of family members with extensive 

functional overlap.  RB-E2F studies in the elegant model organism Drosophila 

melanogaster, which has one activator (dE2F1) and one repressor E2F (dE2F2), have 

yielded many essential insights into the role of E2F proteins in cell proliferation, 

differentiation and apoptosis1.  In Caenorhabditis elegans, three E2F-like proteins 

have been described including EFL-1, EFL-2 and F49E12.6.  It is well established 

that EFL-1, DPL-1 (DP) and LIN-35 (RB) are all components of the SynMuv B 

pathway that inhibits ectopic vulval development cell non-autonomously2-4.  

Consistent with emerging functions for E2Fs in mammals that are unrelated to cell 

proliferation, efl-1 and dpl-1 have recently been shown to be essential for fertility in 

C. elegans by regulating the expression of developmental rather than cell cycle-

related programs independent of lin-355, 6.  EFL-1 is most closely related to the 

mammalian repressor E2F4, but less is known about EFL-2 and F49E12.6 since their 

knockdown through RNAi did not result in notable phenotypes in the worm7-9.  In the 

model plant system Arabidopsis thaliana, two activators and 4 repressors have been 

identified10.  Like mammalian E2F activators, AtE2Fa-b interacts with AtDP (DP) to 

bind DNA and activate E2F-responsive genes.  Studies have shown that AtE2Fa 

expression is at a maximum late in G1, acts to induce S phase and endoreplication (see 

Glossary) and that AtE2Fb plays a similar role11-13.  Interestingly, AtE2Fc has a 

truncated C-terminal transactivation domain and has been shown in vitro to down-

regulate the expression of E2F targets such as AtCDC6 (Cdc6)14, 15.  AtE2Fa-c are all 

capable of binding the plant RBR (Rb) protein.  In contrast, the “atypical” AtE2Fd-f 

are considered the plant orthologues of mammalian E2F7 and E2F8 and participate in 

the regulation of plant cell growth and endoreplication16-18. 
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